Graphical abstract

121
Experiments were performed with Microdyn-Nadir (Wiesbaden, Germany) regenerated cellulose 122 membrane (UC100: RC100) with molecular cut off (MWCO) of 100kDa and porosity of 54%.
123
The porosity was determined using pycnometric method (Palacio et al., 1999). The membrane 124 samples were first soaked with deionized water for one hour, water was changed every 20 125 minutes interval to remove any wetting agents. Membrane pore size distribution shown in Figure   126 1 was measured using bubble point test (Nassehi et al., 2010).
127
Humic acid was purchased from Sigma-Aldrich (Dorset, UK). Instruments, Malvern, UK) and the result is presented in Figure 2 at pH between 7 and 8. 
where is the diameter of curvature of the path of the channel (equivalent centerline diameter).
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The 
221
The Reynolds number of stirred dead end system is calculated as:
223
where is the angular velocity, and is the radius of the stirred dead end system.
224
Reynolds number of the stirred dead end system is in the turbulent flow region that is Re ~ 
237
where △ is the pressure drop across the membrane (transmembrane pressure) and is the 238 membrane channel length:
where is the inlet pressure, is the outlet pressure and is the permeate pressure. The 
255
= 0.825
256 where δ is the momentum boundary layer (δ = � ).
257
The critical radius of the stirred dead end system in our case equals to 2.37 cm. Hence, the 
where is the average radius of humic acid particles, is the operating temperature and is 272 
276
, can be written as: 
294
To convert the angular velocity ( ) for stirred dead end flow, to a linear velocity ( ) in order to 295 suit the velocity variation method, the following equation is used:
297
where is the critical radius of the impeller i.e. 0.0237m, is the linear velocity in m/s, and is 298 the angular velocity in rad/s. The linear velocities were calculated to range between 0.390 m/s
Filtration results
302
As stated earlier, all experiments were conducted with a humic acid at concentration 30 mg/l.
303
The rotational Reynolds number in the stirred dead end system calculated using Eq. (4) 
313
Substantial differences between the two systems were found (see Figure 5 ). According to Eq. 
425
The mass transfer coefficients for stirred dead end system, ( ) were determined to range from 426 (2.14-4.72) x 10 -6 m/s; however, for circular cross flow system, the mass transfer coefficients 
